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Currarino syndrome (CS) is a rare symptom complex comprising an anorectal malformation, a sacral
bone abnormality and a presacral mass. Recurrent sepsis of the perianal area is a well-described post-
operative morbidity. We report the case of a 4-year-old boy with CS and chronic perianal sepsis in the
form of a draining sinus at the level of S5, which had plagued him since removal of a benign sacro-
coccygeal teratoma at the age of 1 year. Normal alfa feto protein and beta-human chorionic gonadotropin
levels ruled out malignant recurrence of a sacrococcygeal teratoma, whilst an MRI showed a large
presacral abscess with no ﬁstulous connection to the rectum. Biopsy and drainage of the abscess was
performed through a posterior sagittal approach and pus was sent for microscopy, culture and sensitivity.
Microscopy demonstrated the presence of acid-fast bacilli, conﬁrming infection with Mycobacterium
tuberculosis (TB). A review of the literature revealed paucity in the documentation of microbes related to
this common complication with no previous reports of TB as the aetiological pathogen. This case is of
particular interest as the patient was not immunocompromised, had no TB contacts or history of previous
TB infection, and highlights the importance of actively excluding the cause of recurrent perianal sepsis,
particularly in syndromes where sepsis is a common complication.
 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Currarino syndrome (CS) is a malformation complex character-
ized by 3 main features. These include an anorectal malformation
(ARM), typically anal stenosis but may include any low-type ARM; a
sacral defect, most commonly a scimitar sacrum affecting S2eS5
but usually sparing S1; and thirdly a presacral mass, most
commonly an anterior myelomeningocoele followed by a sacro-
coccygeal teratoma (SCT), enteric cysts, hamartomas or a combi-
nation of these [1e3].
The syndrome has been referred to as a triad because of these
three distinguishing features, however multiple associated anom-
alies may or may not be present. These include urinary tract
abnormalities, female genital tract abnormalities and a tethered
spinal cord [4,5]. Consequently the term Currarino syndrome hasAlfa feto protein; B-HCG,
cterium tuberculosis; ARM,
a; GIT, Gastrointestinal tract;
panceas homebox 1; PSARP,
r).
Inc. This is an open access article ugained widespread acceptance, replacing previous nomenclature
which included caudal regression syndrome, hereditary sacral
agenesis and ASP Complex (Anal atresia, Sacral abnormalities and a
Presacral mass) [4,5].
SCT is encountered in 40% of patients with CS [3,6]. Although the
risk of malignant transformation of SCT in CS is lower than that for
isolated SCT (approximately 1%) [1] at least 10 reports of malignant
change have been recorded in patients with CS, with a recom-
mendation to remove the SCT as soon as possible within the ﬁrst
year of life [7]. Perianal abscess and recurrent infection of the
perineum continue to plague these patients even after operative
intervention [8]. This is likely due to unrecognized ﬁstulous con-
nections between the presacral space and rectum.1. Case report
1.1. History
A four-year-old boy presented to our institution with a draining
sinus at the level of S5. He had been treated at another facility as ander the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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to an anorectal malformation for which he received a colostomy on
day 2 of life. This was followed, in 2010, by a posterior sagittal
anorectoplasty (PSARP) at 6months of age. In 2011, a presacral mass
was biopsied and found to be a benign SCT. In 2012, a posterior
sagittal approach was used to excise the SCT and the colostomy was
reversed that same year.
Since 2013, the child had undergone multiple incision and
drainage procedures for recurrent presacral abscesses complicated
by chronic sinus formation.
In 2015, the patient presented to our institution where the
mother reported foul smelling pus draining from a sinus within the
posterior sagittal scar. The pus had been draining for the past
2 years in between hospital admissions for incision and drainage
procedures. The patient also reported constipation requiring med-
ical therapy. Of note to the case was that he had no positive
tuberculosis contacts.
1.2. Examination
The child appearedwell and was thriving. Hewas apyrexial with
a heart rate in the normal range for his age. There was no palpable
lymphadenopathy. His chest was clear with good air entry bilater-
ally. Cardiac examination revealed no murmurs. His abdomen was
soft with no palpable masses. Posteriorly, there was a midline scar
with a small sinus draining pus at the level of S5. The perineal ex-
amination showed a posterior sagittal scar with a well-healed
anoplasty.
1.3. Investigations
Renal ultrasound was normal. Blood tests revealed a normal
white cell count and C-reactive protein. Beta-Human Chorionic
Gonadotropin (B-HCG) and Alfa Feto Protien (AFP) levels were not
elevated. HIV test was negative. A pelvic X-ray demonstrated a
classic scimitar sacrum with a right-sided defect (Fig. 1).
An MRI demonstrated a midline pelvic-cutaneous ﬁstula at the
level of S5. There was intrapelvic extension with a presacral ﬂuid
ﬁlled cavity (3.4 3.3 6 cm). The ﬂuidwas heterogeneous and the
wall of the cavity was rim enhancing suggesting an abscess.
A second adjacent abscess was also noted (1.4  1.2 cm). NoFig. 1. AP pelvic X-ray demonstrating classic scimitar sacrum.communication between presacral abscess and rectum could be
elucidated (Figs. 2e4).
1.4. Operation
An incision with drainage and ﬁstulectomy was performed
through a posterior sagittal incision. No communication of the
abscess to the bowel was noted intra-operatively. Pus was sent for
microscopy, culture and sensitivity, which showed infection with
Streptococcus group F and, surprisingly, a high concentration of
acid-fast bacilli, consistent with the diagnosis of tuberculosis. The
ﬁstulous tract and a biopsy of the abscess wall were sent for his-
tology, which conﬁrmed that there was no recurrence of the SCT or
other malignancy.
1.5. Treatment
The patient had already received co-amoxiclav and so was
appropriately covered for the streptococcus, but was also started on
standard treatment for extrapulmonary tuberculosis (TB). This
included rifampicin, isoniazid, pyrazinamide and ethambutol,
which he was to receive for 9 months.
2. Discussion
The ﬁrst report of a patient with features resembling CS was ﬁrst
published by Kennedy in 1926 [9]. Subsequently, in 1974 Ashcroft
and Holden reported a series of 17 patients with similar ﬁndings
and proposed an autosomal dominant inheritance pattern [4]. It
was only in 1981, that a radiologist, Guido Currarino, described the
syndrome complex which now bears his name in its entirety, and
postulated a common embryogenesis [2].
Currarino, noting the vertebral, neural and intestinal anomalies
occurring at the same anatomical level, suggested abnormal
endodermal adhesions and defects of the notochord. In normal
early fetal life, the endodermal layer of the body stalk (which be-
comes the future gastrointestinal tract [GIT]) is closely approxi-
mated to the neural ectoderm. When the notochord appears, the
somites engulf the notochord by extending forward and medially,Fig. 2. Coronal section showing the presacral abscess to the left of the rectum.
Fig. 3. Sagittal section showing the cutaneous sinus.
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vertebral bodies. Currarino suggested two possible anomalies of
this process that could lead to CS. In the ﬁrst, abnormal adhesions
persist between the neural ectoderm before the appearance of the
notochord leading to splitting and lateral displacement of the
notochord, preventing anterior vertebral fusion. The second theory
is that primary splitting of the notochord brings endoderm into
close contact with neural ectoderm leading to the formation of
adhesions between the two structures with abnormal vertebral
development. The anorectal anomaly was thought to be a conse-
quence of the abnormal adhesions [2].
With either theory, a ﬁstula was thought to develop, with
elements of endoderm ventrally and neural ectoderm dorsally.Fig. 4. Transverse cut demonstrating the loculated abscess in the presacral space with
no rectal communication.Partial resorption of the ﬁstula led to the formation of meningo-
coeles or enteric cysts, with SCT’s forming when endodermal,
ectodermal and mesodermal elements collided in the presacral
area. These theories also explained why presacral masses were
ﬁrmly adherent to the rectum and why abscess formation (due to
recto-presacral ﬁstula) or meningitis (due to recto-meningeal
ﬁstula) were not uncommon presentations [2].
In 2014, Gupta and colleagues expanded on the embryological
theory and proposed that the malformation complex was due to
failure of migration of epiblasts from the proximal part of the
primitive streak and primitive node, which led to a defect in the
caudal part of the notochordwith ﬁstula formation between the gut
ventrally and neural ectoderm dorsally. They also proposed that
failure of these cells to migrate from the primitive node might lead
to remnants at the primitive streak, which persist in the presacral
region as a teratoma [5].
Even though autosomal dominant inheritance was speculated as
far back as 1974 [4], it was only in 1995 that Lynch and colleagues
described a gene defect that caused the syndrome localized to chro-
mosome 7q36 [1,10]. Subsequently, mutations in the homebox gene
HLXB9, renamed MNX1 (motorneuron and pancreas homebox 1)
have been found to be the causative event [1,3,11]. Mutations in this
gene are found in almost all familial cases of CS and up to 30% of
sporadic cases [3].
Failure to detect mutations in the sporadic cases may be due to
mutations occurring outside the coding regions, somatic mosaicism
or genetic heterogeneity [1].
Although CS is a rare disorder (with around 300 cases reported
in the literature) [6,12], the incidence may be much higher. The
reason for this is related to the variable expression and reduced
penetrance of the genetic mutation in some 1st degree family
members positive for the mutation, where these patients may only
present with an asymptomatic sacral anomaly or suffer from mild
constipation that has not been fully investigated [1,6]. Initially
thought to affect males and females equally, recent reviews show
that CS has an equal distribution in familial cases and a distinct
female predilection in sporadic cases, especially in adulthood
[7,13,14]. This is thought to be due to a higher number of adult fe-
males presenting around pregnancy with associated genito-urinary
symptoms [1,6].
To our knowledge, this is the ﬁrst reported case of CS in Southern
Africa in the literature. It is most likely a sporadic case although
screening of family members with genetic testing could not be
carried out at our institution. Although presacral abscess formation
is a common complication both pre and post-operatively in CS
[1,2,4,6,15], this is the ﬁrst case where TB has been identiﬁed
microscopically and found to be the causative organism in the
presacral abscess.
To review the literature for infective organisms related to CS, a
PUBMed search was conducted with the search terms ‘Currarino
AND infection’ and ‘Currarino AND abscess.’ Only articles written in
English were considered and all articles authored by Currarino, G,
but not relating to CS, were dismissed (Table 1).
Although multiple papers have reported perianal sepsis or
meningitis in association with CS, surprisingly few papers recorded
microscopy and culture results. Four reports that ﬁt the inclusion
criteria were found documenting the most common causative
organism to be Escherichia coli. This is a logical ﬁnding since it can
be expected that, with ﬁstulous connection to the bowel, normal
bowel ﬂora would be present. Other organisms cultured included
Bacteroides fragilis, Streptococcus group B, Haemophilus inﬂuenzae,
Staph Aureus, Enterococcus, Peptococcus Magnus, Pseudomonas,
Citerobacter and Streptococcus Aeriginosa [2,16e18].
Our case is unique in that ﬁstulous connection to the bowel was
not present, however, a chronic presacral abscess with a draining
Table 1
Representation of literature relating to infective organisms in CS.
Author Type of report Type of infection Microbiology
Ganeshalingham, A
et al., 2014 [16]
Case report Meningitis Escherichia coli
Bacteroides fragilis
Liu, KA
et al., 1999 [17]
Case report Meningitis
Presacral abscess
Staphylococcus
aureus
Enterococcus
Bacteroides fragilis
Peptococcus
Magnus
Pseudomonas
Citrobacter
Masatoshi, S
et al., 2014 [18]
Case report Presacral abscess Streptococcus
anginosus
Bacteroides fragilis
Currarino, G
et al., 1981 [2]
Case report Meningitis Escherichia coli
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incision and drainage procedures. The ﬁnding of acid-fast bacilli
and, therefore, TB in such high concentrations in the pus helped
explain why repeated drainage procedures and antibiotics had not
cured the abscess collection.
TB is rife in Africa with a South African incidence of 834/100,000
in 2014 according to the World Health Organisation [19]. Among
the 306,166 new cases of TB diagnosed in 2014, only 11% (34,088) of
the cases were purely extrapulmonary in nature, and only 10% of
these cases occurred in children under the age of 15 years [19]. So,
although TB is very common in South Africa, it is fairly uncommon
to diagnose extrapulmonary TB in an immunocompetent child who
has no history of pulmonary TB or any TB contacts. This may have
lead to the delay in diagnosis of TB in this patient. This patient
continues to do well post operatively on TB treatment. Output from
the wound has signiﬁcantly diminished and the wound is healing
well.
Long-term outcomes in children with CS have been sparsely
reported. A paper by Atsushi et al. in 2010 reported that the most
common persisting problem in these patients is chronic
constipation of varying severity despite medical and surgical
intervention. Urinary problems, especially urinary incontinence,
become more prevalent as the child ages. Another important but
rare complication is recurrence of SCT with malignant trans-
formation. Other chronic complaints apart from recurrent perianal
sepsis include lower back pain and headache [15]. Thus, although
long-term outcomes are varied and difﬁcult to predict, it is para-
mount that the patient with CS is closely followed up and that their
families are adequately counseled and offered screening (starting
with a pelvic X-ray to identify sacral abnormalities if genetic testing
is not available).
3. Conclusion
CS, although rare, should be actively sought out in any patient
presenting with chronic constipation and a sacral abnormality.
A diagnosis of anal stenosis should prompt investigation to rule out
a presacral mass.This case highlights the need to actively exclude causes for
recurrent perianal sepsis even in syndromes where sepsis is a
common complication. In the absence of a ﬁstulous connection to
the rectum, another cause for the recurrent sepsis was sought, and
found to be a common infection in an uncommon location.Consent and conﬂicts
Written and informed consent was obtained from the patients’
parents for publication of this case report and accompanying
images. A copy of the written consent is available for review by the
Editor-in-Chief of this Journal.
The authors declare no conﬂict of interests.References
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